Development and fabricating of mechanical linear sensor base on led and photodiode mechanism / Iskandar Haszman Ismail by Ismail, Iskandar Haszman
DEVELOPMENT AND FABRICATING OF MECHANICAL LINEAR 
SENSOR BASE ON LED AND PHOTODIODE MECHANISM 
ISKANDAR HASZMAN BIN ISMAIL 
2007270904 
A thesis submitted in partial fulfillment of the requirement for award of Bachelor 
Engineering (Hons) Mechanical 
FACULTY OF MECHANICAL ENGINEERING 
UNIVERSITI TEKNOLOGI MARA MALAYSIA 
MAY 2010 
i 
CI declared that this thesis is the result of my own work except the ideas and summaries 
which I clarified their sources. The thesis has not been accepted for any degree and is 
not concurrently submitted in candidature of any degree" 
Signed: 
Date :...&/.?*/*?}.?.. 
ISKANDAR HASZMAN BIN ISMAIL 
Uitm No: 2007270904 
ACKNOWLEDGEMENT 
All praises and thanks be to Allah (S.W.T), who has guided us to this, never 
could we have found guidance, were it not that Allah had guided us. 
First and foremost, I would like to thank to my supervisor, Dr. Hayder M A Ali 
Al-Assadi for his patience, humble supervision and fatherly advice me in order to 
completing this project. His willingness to motivate me contributed tremendously to my 
project. I also address my thankfulness to him for giving me some example that related 
to the topic of my project. I really appreciate him for his guidance. 
Furthermore, I would like to heartily thanks to Mr. Ezril from Faculty Electrical 
Engineering, Control Laboratory technician Mr. Fauzi and all technician in Faculty 
Electrical Engineering for constantly helping me during my laboratory sessions and of 
course to the rest of the staff, academic and non-academic wise. 
Finally, to my beloved family, especially my parents for their pray for my 
successfully in this project. Not to forget to all my classmate and roommates for their 
guidance and full supports in carrying out of this study. 
ii 
ABSTRACT 
A Hydraulic cylinder is a mechanical actuator that is used to give a linear force 
through a linear stroke. It has many industrial and heavy duty construction applications. 
Making it an import element due to it is high power to weight ratio. Measuring the linear 
displacement of hydraulic cylinders is crucial factor for the accuracy concerns in many 
applications. However, the current linear measurement instruments are expensive with 
the several limitations; limited distances measuring range, lack of accuracy, heavy 
weight, required for calibration process and complexity of their system. Therefore, this 
project is to develop, design and fabricate a linear measurement sensor based on LED 
(light emitting diode) and photodiode. The mechanical linear sensor device will be 
design with several major components, such as a roller ball, linear wheel, flexible rod, 
LED (light emitting diode) and photodiode and the casing of sensor. The ball is held in 
place by a support wheel and one shaft. As it rolls, the shaft turns with linear motion. At 
one end of the shafts, a spoked wheel also turns. As these spokes rotate, infrared light 
signals from a light-emitting diode (LED) flicker through the spokes and are intercepted 
by a light detector. The dark and light are translated by phototransistors into electrical 
pulses that go to the oscilloscope to make a data. Finally, the proposed mechanical linear 
measurement sensor successfully fabricated and operated. Basically it consists of five 
components; roller ball, linear wheel, flexible rod, LED (light emitting diode) and 
photodiode and casing of the sensor. It had been design to achieve five meters measuring 
distance. This project has many applications for what industries required and it 
comprised a simple components with more advantages such as low cost, reliable, light 
weight, portable, easy to use and adopt measuring distances. 
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